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[0 0 0 5] 
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ji-^ltfiJci-^ C t I T O (Indium Tin Oxide) ^<7)it0^i#mi4Wf I- <h . miecOlt&O 

#K om^fitl =5r Sii ^ ^ -e tiTi^^^) o O -e^ ^ o 
[0 0 0 9] 
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^<7) am 13 i o T . ® tt ^ n^-mn^t^^ yi^^^tm.^ -i. ^ 1 5^^' nxtg h 

=^0. i f);^p°pK^®ft^S^-r^^i:75^'BTH^i:^^o 
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10 0 16] 

^i"^ t. J; v^o 
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LTfi. f^izEi-^^'fb>''J 3 >o1tfe, TaOx m\t^ ^ 9 }\^) . BST (■f-:5'^^^b 

n A/N''; -^7^) , pzT >m'y)^^ymM) . t i 02 , z 

i O2 (^-ftv^l/rrji.^ A) , H f O2 iMit^^y-^ ^) RVSiQ-N (Mftv 'J 3 > 
) Od < <!: ^)-o^-^^-e4'^MIt*!■|4^^^-^f^C <h/0^~-C~#^o #1^, TaOx 

. BST, pzT, Ti02. z i i 02t\.^-ofz-mmmmminm-rnif. 

mhtifzmm.±m^xmAm'^mi^x^^o ^^sv^ti, s i 02 (m^ftvun^) , s i 
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[0 0 2 1 ] 
[0 0 2 2] 

-mtLx. t^mirtiii\ ^^^^iim^i:m$mxw\mi<zMf&^nx^.^z>o - 

ix^zxn. m^i^\i^<^mizmft^LR-^m^mimmmmmxmxi, t\^^^^m. 

v^T{±. mmmM^izr~^mRr/mmnmmKmmi^-)\^ h'm:^mm.^n. ^<D5t<r>-m 
mvciff'^^^x^^^hz.h^m.^hh^ #si3:ts±T**>g.o 't-tr^^. ^'oiz^mitLtz 

mmmmxiim^^^n^mm^^^t^m^mirh:d^hxi)^o ^Ik^-t^j:^^. 

f^^^i^-^y if^m^kmrn-ttii^. W}^m<^^m^m^ztiix^. z(D,^jz^\.^x!Wiz 

[ 0 0 2 3 ] 
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ummmm'^m.^m^zmmir^'pmm^mummm^(7)-'Ut Lxmizm^^^tix^^^^o 

[0 0 2 7 ] 

n<Dmm<7y~^tii. mc<mmm^<D-'^^mm-t^fpmmizx^x'm^&^iiz^M^ti 
^^ttc^^o ^f$fi-)t-{±> =1 y ^ i7 vyt^-)v<DMm^izxm^x\^^o ztuzxn. 

{i\ *^^-fiit^'(^^4'^^^z: ^tiitt-r^ i: <h ^) ^cr>±mimmmu<^umt Lxm 
-^mm^fi^mmmmm^^'D-'mfz^ i to (indium Tin oxide) tm±(7^j:\^^unx 

<7)^i«:^rt»^^^^ci tTjwtgt^t), mmnrnztiir ^m&<D^n'a. tb^^^itmnmn 

[0 0 2 8 J 

z(DmMx\im\z^ mu^mm^t. T)i'<=-^M.m^:fm.i\:m:^^hfj:^x^{z-t^tx 

[0 0 2 9] 

>rcO i ^ ^^i^tc J;fL(i\ 1^Jx.{S\ S^ma^iiM TOTli-^^^t^-^tciBV^r. ^ntT 
^\.z^ :^mMXii. lT0tT)V^:=.'^2^t^-^m\izmm^'^^(r>X^trj:^^ I T O i: . 

m.im. m^i^m.it^^ym.t^mm'^^^zthzii^ ^ mnnM'BLif^mm. ov^rti 
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[0 0 3 0] 

> V X <7)i}£,^^^ tzi^-r ^ tK^}^ A ^ *^ (115* Jhi- :hzt TiWtl t -5. o *i^#-e (i , 

[0 0 3 1 1 
[0 0 3 2 1 

10 0 3 31 

u^m-mtLxmj^i't^mm.t^^^i>'om»xii. r-^^. mmmm. ^mmRr/ 

[0 0 3 4] 

fitj ^ ^ f ^ ^ 7^)^^ pl lig i: ^ o 
[0 0 3 5] 

mmti:m-mtLxMm.-t^'i^^mii'£^-rLii^j:^^o fs^^*). M^^su^o^t l-c^^ 

^ LT J; v^o 
[0 0 3 6] 

[0 0 3 7] 

z<Dmmzj:tnt\ m$i7-^-^^<DmM±i<ziim'itmi)^mx.htixisn . m&itmitA 
^<DmxnmiS:WL^'t^±i6^i'^mi<zm*ix\^^:hzt:i-(^^ »m h v > v j;^ ^ o^*^^ 

[0 0 3 81 

izmLx ffMi- ^mmtit^^tmh^^^j:xoiz^^(D[^ui<zifm-t^fZ^ti^ f&M-t 

mm^^mizmM-t^zti^mmt^j:^). ttz. mmmfBti-f)^n-m^i'!Fm-r^ztizx 
^x. m.itmmmiz^^-r^m'^mwL. m^i^. mmmmmmizMLxi^^ y i^^^^^ 

'^^ti^-ofzmPS^i>^BJzm±ir^Zt-A^n^t^j:^o 
[0 0 3 91 

^hl<z^ :^mUXlt. iy-)^Vmi<zmitm^^^tti^tti>iz^ r-'-^^O^MiH^) 
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[0 0 4 0] 

^^mi^z^^n rsfbMj t L-ci±. v'j^f^a-fbM (s i nm^s i onbii^) 

[0 0.4 1 1 

i}mmm-m.(o-U'i:^<i:Lxm^hnfzn%it^^m.'^'h^x^ Bufs*is±t3i±Mtc, ifrie 

[0 0 4 2 1 

f). nr- ^ ^(DmM±.Km.itm-hHM^hKx^-i,mmKmLxm:.^^fz^n tK^- 

[0 0 4 3] 
[0 0 4 4 1 

[0 0 4 5] 
[0 0 4 6] 

^^plitollHt;, ■^!lx.(i\ ■r'-^^SO^'^^^^^nwIEiii-r'&T-'- :5'^IEt{)leIli&®. 
[0 0 4 7 1 

-^^<Dmm±iz(D^ff,fiz-t^ffmx^'ox . it m h ^ > yx ^ 4^v^ tm^^t^^Mo 

[0 0 4 8] 
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[0 0 4 9] 

[0 0 5 0 1 
[0 0 5 1 1 

[0 0 5 2 1 

T . T-'- ^ ^ i- ^ ^ ^ - V ^ S/J^PI jqjfij -ir^zt t^^^pt t ^ ^ o -e* -?> o 

[0 0 5 3 ] 
[0 0 5 4 ] 

frie-r-^^O^J: t9 -eoMffliJlzoi-f-tL-e-tiO. 1-^2. 2 mfitt:'^^ < $^XT 

[0 0 5 5] 

1 0 0 n mX^hX n kz-f ^ t J; v^o 
[0 0 5 6] 

[0 0 5 7 ] 

i^^J i^-thZt\zl&mirho Z(r>i.nti:B.^-h^^\^ht. jSa^^^^Mom^^^ 

9 \£y ^'%im^WMzmM-thZhifX^f£\^mh^^'ofzf^mii^^ZhZh}iti:\) ^ ^(o 

ay h<Di&,-r^(7)mitShK<^^T^i>fzhi-Ztizfj::ho 
[0 0 5 8] 

L-A-hiz^ :^mmziiy^^Xli. m.itm<r>m^^^. l 0~1 O O nmflJK^v^^ i^f^Jt 

7 h <^®T^ t o 7^^*^ ^JS < pTt^tt ^ mmir h:it TS^pItE t ^ o-e* ^ o 
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10 0 5 9] 

$tL-Cv><5) J: ^ {ci--2> t i v^o 
[0 0 6 0] 

[0 0 6 1 1 

#x.^^i:4)-ei^o BulE^«±(;(±, mZj^^fzX^ I^Z^ TFT, ^« 

mmr^t^zm^f hix^ z t iz X . \^^iot^;hif^mmiftm^mmLx\^^^i><Dt^^:hz. t 

[0 0 6 2] 

tfz. m(Dmm±izmi'^ hnhmytmRV'mM^mm±i<ztm hn^m<^m^m^^'ti> 

10 0 6 3] 

z<DmMX'imiz^ muMim<omit. mmmitm<^mx^ ^(Dmimiz^^'tti^ 

10 0 6 4 ] 

A.x-nm-t^m(^mm.t. tm(D mm± izmi^^^R tzr-^^tiiimmizMJZ'-t 
^ X 1 izfm^fifzmitm^'^izmx.. mtimitmomi. mMm±m(Dmx o i^i^^ < 
^nrv^^ X 0 iz-r^ tx^^^o 

[0 0 6 5] 

(TyiE-mts:w^\x'^ht-x^tf£\^i)K m.\YMifm^\zi^-^z>mj\W. iiTtM^oK^a-s a 
Wiit^wM^^htzi>bx^^h^^hx\-ho i-Ks:i^-ib. mitm<7yitmm^f2:<Du^izxm 
Lfz^ii. mu^i.zx^xmifrLx^<Dm'M^m^^x.. ^^x^iximmv^yi^'^^ 
i,zxirif-r^iiirx$>^fz±^. t'zyf>-'g\\(r>mm^tmh Li6^^ t t^sr-g. t^K.hti^<r> 
x^^o Lfz-h'^-ox. :^mmzxft\t. w-mv^yv^9\>zn't^x^it'km'y^^^:i 

t^x.hfi^<DXh^o 
[0 0 6 6] 

'tis. ±i$<7) J: ^ ^M.*;o<;z^75^ibWx.{i\ M'fbMOitisli^^iitni^^ v^(5 t''J:v^<!; ^) 
S^tL^Ti^ ^t)ic:>^^< Li-^^^t, M^bM75^^*^iifIJtii75^^^'2>c 2: ^: ^oT. 

m.^-.Ti^^^ji^^n. x^^i^m^.zit^ 'i^itm<D--)i<7ymt-h^xm.itm<r>-^(Dm^zm^ 
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[0 0 6 7] 

[0 0 6 81 
[0 0 6 9] 

m^i. mA.i£l TO^I ZO (Indium Zinc Oxide) ^(DmMmmmin^d-hf^^i)-^. 
m^^^^M 13 tt ^ ^iSi§ U o v> r #a H ^ ^ C $ -»Jr tfe fi 4' V 
[0 0 7 0] 

tL'i)'£^^{±'tv>o 1->5r^*>. ^imf±, Buien;^^^' '&^::^- 
m^ikmizmi-x^'^'mziy- vmiMj&'t^m^x^^xii. m-y-^i^ v'mtm—m 

t LXf^m^ti^mm(D r^^^J ^^■^i.fz'tZX^^zLXJ:^^:^-^. ^OJ^^tcisv^ 

mm t^mm immmm<7)'mm t<7)mx'iim%6^mm^m^£^m:ti^^^7ff^h. nu 
t:fm'r^fzii6<D^^'^-~y^ii'i^^w^j:\,^-d^^ [fpmm} ^fm-^^tztb<D^^3^~~y ^ 

[0 0 7 1 1 

^±^mm:^i^<Dmmn<Dmw^z t-^x. »ii^iEHi*itcp^^$n-2) c t \,ztj::hi}-hx^ 

•€) o 

[0 0 7 2] 

±.^(D^^m(D^mMmzio^^x{t. -<DmMtm(r>mMt^^mzm.^'^z>z. 

V - )v vm i)mmmmmm^^ hti:i>m^t. r--- ^ ^tj^^^w^m ^ w^-r ^ ->rt com* 
:^tiwi— ^< t Lxm^^fix\^^:hm^tim.^^t>'±^zt^x$>^o ^f^^Ho 

[0 0 7 3] 

LX^j:^o 
[0 0 7 4] 

^^m<Dmi^m^i<zxfn£. ±j&Lfz^^m<Dm^^^mm^^mLxf^:h:^-h. mm 
^m^ir^mmmom^&^mm'ir^pfizmm.-t^ztmizx-ox^ xv)m^uK^j:mm^m 

Ir^m. 7- KT'o-t -yHj-, \^^-y r ^ y ymXii^^■$'U^M<D\^r':i■y'~^U::l- 
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[ 0 0 7 5] 
[0 0 7 6] 
[0 0 7 7] 

-7 h ') i7 ;^m^M&^nfzmm<^mmi'^iin^^n^,^. ^^^ommmm-c^^o 112 
mi^^^7r.-rfzi6znh<D^m^ik^tiiLx^\.^fz¥mm'c^^o ttz. m^it. m2(nA 

[0 0 7 81 

^i;fM$n/i^ii$:(7)®^i;{i. -en-en. ®^me9 a ^^f^®^mii9 a -y ^ 

>^'*©Jt^I1-'i>f^«:>(0TFT 3 0 tiimJ&^^Xii^ . ®f^#-^55^#t#&$ n^ t-'- ^ ^ 6 a 
3 OOV-Xt-m^fiUt^^^M^nri/^^o T'-^^e a (C»iiXtr®ftm-^ 

-^^6 a |Bl±ti^t LT. ir;i'-y^tC'0t^&-t'2> J: ^ {c LT^) iv^o 
[0 0 7 9] 

S^vi. TFT3 OOy- hH^i^tS a;^^^m^e^JtC^M$nTi3i9> p;f^<7) rJ' -f 5 > ^- 

-e. ^^^3 a (i^N-;i-;^e<jti^*«-tG 1 . G2> Gm^. z. (Dmjzmm^kx-m\i-^ 

hXn tclt^^nrv^^o ®^mS9 a li> T F T 3 0 O K 1/ ^ > 

-7 > ^'^^--t:-*) ^ T F T 3 0 -"^mmm ^ (D 7. ^ y^^mC^Z t^ZX 

'o . r- !^m.6 a:^-hm^^^ti^mi^m-^s 1 . S2.—. s n^pn^cD^-f <>^'xm 

[0 0 8 0] 

®^m@9 a ^<ffLxm.%^^^m<D-mt ix(Dm^mKm^ii:tnfzp)T^u^)i(D-m 
-e^n(s\ ^mm<DmiLxmQ^tifzm!±izjz^txxM±izn-t^MiEim:^mm^ti. ^ 

[0 0 8 Ij 

cizx^w^tifzmmm^:^^') -^-r^tTy^mcfzid^z^ mmmm^ a timmmt<D 
3 a ^c3£^-eis^t ^n. m^m.iiLm^mmw.^^t^ 1 1 i> iz^m^^zm^^titzmMmu 

3 0 0 ^'^^T•V>^o 
[0 0 8 2] 

JiJ.T-C{i> ±iB-r-^lt6 a . ^^^3 a . TFT 3 O^IZX^. X d ^^^BW) 

[0 0 8 3] 

t-f. |I!2 lCi5V^T. ®*m^9 a {i. TFTr H'^=Kl 0±tC, -7 h 'J ^'yC.^^tlZ^ 
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[0 0 8 4 1 
10 0 8 51 

^8!Lsi^oB^^<7)@eip]^gia7&^ife^n/cBe[n]M2 2^^i$tt'btLTv^-2>o :i(r>n ■ibn\o]mu2 i 

mi 7#BS) i,zxiomttifz^mizWi^m^<7)m^^^'^n^mx^n. m^mms o:^m^ 
^n^o m^mms o{±. mmmm9 a:^^h<Dn.w^^mu^tix\^^fj:\^^mmx^\^mi 6r 

Xf2 2{ZX OF^f^OKfpjW.^ t WL^mms 0{i, ^Ux-ff-aXJiM^O^^-^T-^- -7 

(7) X ^ - -If 5^1^11 X $ tL T V > ^ o 
[0 0 8 61 

^■^ts^m.<^m^-^mmm^^^j:Lxmx.htix\^>:ho ^<Dmmmmit. iii4t;^f j:^ 

T:^^hm^z^ rmmitmi i ai^t^mim. tft 3 orx/m^^s a^^^^t^m 
2m. mmm7 oRirr-^^6 am^^tsmsm. '>-)i^ vm 4 0 o^^^ismAm 
, m%i<Dmmmm9 aRifEi\aimi em^^t^m^m (M±m) t^^ti^o ttz. mim 
Rvm2mm^ziiTmmmmi 2^^ m2mRvm3m?^i<ziimimmmmm4 itj^ m 
3mRW4mmiziim2mmmmm4 275^ m4mRV'm5mmiziim3mr^mmm4 
3-^K ^nrtim^fhnxi^to. mi^<r>^mmm^^m'^-t^zt^m±Lx\^^^o ttz. 
:ifih^m<^mmmi 2 . 41, 4 2RZ/4 3i^zit^ mx.ii. tft 3 o<D^mi^m 1 a 

7ti5it'bnTv^-i,o mTT'ti. ztih<o^mmizo\.^x. T-A^hm^zmm^^n o 

[0 0 8 71 

*-r. ^ 1 ^H(±. mx.l£. T i (-f-^ >) . C r n A) . W >^';^7">) . 

fflijii^Mi 1 ammhtix\.^^o ^(DTmmitmi 1 a{±. ™fi^ic<;f^Ti&^^^:f:tc/N-^ 
-^y^f^tixisn. ztuzx n^mm<^mnmM^m^Lxi^^ m2mm o Tffiijii 

-r^xoiz^mLtzmmm^-^^fixy^^^o ttz. z.<Drmmitmi 1 atzov^rti. ^ 
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^k^Z^ m2mtLX. TFT 3 0RZfM^^3 am^l'fhtiX\^^Z,o TFT 3 0(4. 0 
4{Z7jk-tXoiz. LDD (Lightly Doped Drain) ti^^^LTi3f). t(^mf&mmt L 

^ O^^^S a 55^'b(7)m#(3 J: 'O^^r ^^)]y^^fm^ix^^^mi^m 1 a<D'f-^ ^^)VmMl a 

n is (t ^ fg:?t;t V - X mi^ 1 b s. o^'fSitJt V \y 4 > mm i c a&c/ici^itjg v-t. mm i d 

10 0 8 9] 

TFT3 0{±. tft L< (i[Il4 iC^L7t:ct^ U L D DtSii^ ^ otS^ i&Mf^y- 

*>ii<^^ ge^^fitit3i^iftj$v->^ flits. <:^'i«?tJ^ KP'T ^^M^ff^^f ^-t;u7T7 ^' 

r- hmm^. m-m^y-^mm i dRrf-^mi^ Ki^-f >Mit i e mi^z i jscoc^^ieML/i 
r)ur- vm^t Lfz:^^. zfih<Dmiz2miik±<Dy~ hmw^^nrntxi, x\.^o 

^t/^^'-ei^o ^^iz. TFT 3 oimf^-t^^mi^m I a^ms^^^Bmxi,M^^^amx 

[0 0 9 01 

Jii±mB.gL/iTfPJ]ii7ic;M 1 1 aO±. ^-o, T F T 3 0 <7)TtC{4, -^Jx. v U n ^^'fb 

Pjtft 3 0 ^mmm^'rimn^<7yii:^\ tftti^^^isi o(D^mizfm^ti^z t 
izja If), tfttu-^^^si o(Dmmmm^izion^Mti^. mmk^zn^^^n^xmm 

y^>^fm<7yTFT 3 0O#tt^^t^l5^ih-t-2.##g^^i-^o 
[0 0 9 1 1 

-g-LT. :^mmMmjzii\.^ximiz^ ^KDrmmmmi 2^za. ^md^^z^x^mi^m 
1 2 c viztif^Lx. ^<r>±:fji,zmm^ix^M^m3 a liTmizmmzf^^i^^fifzu^^ 

(IgI2-C{4. mmit^Mlf^fzit)T-mmtLfZo ) o ^7^^^ >10?tl2cv^ 
i^^mt^^X n \>z LX. M^U3 ai)m^^fiX\^Z,Z. t tci f9 . |t^S^3 a H(±. CI 
ixt—ilfm\iZW^^^fitziKWmm\i^U3 h-hmWc^ix^ izfj:oX^^^o :ztnzj: ^ , 
TFT 3 OO^S^Sl a(i. HI 2 tii < nrv^>5> J: ^ {C. ¥ffi6^lC^TliJ:^75-f>^ 
t>tL^ J: ^ izfj:^Xi5 i) , < t iiZ(7)U^7b^i^<Dyt<7)XmT^mfSi]^ti^ J: d tC^oT 
v^>2>o 7K¥fl^S^mif|5 3 b{4. 4^2S#:^ 1 a(D}fmtznxii X^^o 

[0 0 9 2 1 

BUii!i0^2®tcMtt-C^3^t;{4, «lt^S7 0;?5.O^"t-'-^^6 a«tt^nT 

v^^o mm^Mi o(i> TFT 3 o<7);^jijg >=^i^i eRirmmmmQ ai<zm%^ 
izmm^tifzmmMULnmMmmt Lx<Dmi ^mm 7 1 1. m^m.ii.mmMmut lx 
<Dmmum3 0 0 t:fy\ mm^^mi 5 ^^\'Lxi^mmm^fi^ ^ nz x t^f^^^nrv^^ 
o zcomn^A? oizxtii£. mmmuB aiziiif^hma^w^^^ii^mMizmio^zt:^^ 
'^mti£ho tfz. ^mmMmKm^wmm-M? on. m2(DW-mmi:M.^tt>ii^^xd 
iz^ mmmm9 a(DmmMmiziim^j:c^i-:hitMy^mmizii^h^j:^^x ^ izf^1^z^nx\^^ 
hfz!^. j^ai-tit4\ 'Mitmm\HKi^thXn\zi{^i^^fix\^^^o ir^j:t>ib. wmmm? 

^^^^m-r^AUxTmi^^mi i-dmmmm9 a<7:>M'^MM^■t^mm^zjf^,m.^i^x\^^^ 
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[0 0 9 3 1 

ffl^»m®<t LTO^t^cOtJTb^ n>:$'^' h.-i.-;U8 3 , 8 5 8 9 4" ^^ L T. 
1S9a^TFT3 0 K 1/ 1 e t ^^pm^^m-t ^mt^^ i^-o^ CCO^ 1 4- 

1(±. 1212 Ic^-Tct ^ tc. f^^!ii-^^»m®3 0 0 0^®ff^^;/t<tffl&|H]-(7)f^;|;/i^>ft• 
[0 0 9 4 1 

^mmms o o li. ^it^» ? o omsmi^ffiij^fimet Lntt^i-'i.o ^ i nmifm 

#4mS3 0 0 ^gl^mii<l: 1" tcii, El^miS t $ n/i v - ;u 4 0 
[0 0 9 51 

flit 1 0 a^-h't<Dmmi>z L smfi?!^ t m%6^ ^z^^m-t i>mt\^>n ^t^hzm 
fz \^miL\w\ tLT{i, 9mmm%\ <^ \\zm^^^^i£.m:m.^%m.n<r>^m.^ 

[0 0 9 61 

^^nxv^^o riBj— mj t{±. n-m^\^x. i)h\^\tm'^TM.n.mz5&\^xm 

o 

[0 0 9 71 

^^mz\t^ 112 {3^i-J: ^ ti. #*mS3 0 0(i, 3 a 0?fMfijttrm>fc -1. =t 

1 a<7):^#:^(p]tcm4-^ J; T Y;^[p]UMiSi-'?. J: ^ lcffMS>n-C 

i f)#L < (4, M^MMZ 0 0 fi, 7tS^3 a {i?&o Tj^t/^:*:^^ ^: . 112 4". # 
2»#:@ 1 a i--2.®itUioV^TM#«M 1 a H?&o TUtf i^^t^g^ai L Tt^^ttlfP ( 

ll4"B^^f^^;>c<7) J; ^ {cM,x.;g,M55-) i:. f^iEi"^ n > ^ h 8 5 tiitSi" ^f@p;f^^~ 

[0 0 9 81 

1 a 0112 4Ji5SlC*^^»ft^ Kl^^ 1 e(4. ^fS^S 7 0 c7)^ttlSI5 

{4f-*-iJ'||6 a ^ilttT. 1 a hmW^^l 0 t <7)«^fi*>^M^IlS ^ti^T'^) 

-2) (I14#BB) „ 
[0 0 9 91 

m.WmZ 0 0;!^r/T-'-^j^6 a 75^^|Sl^U?fM$n'&C tic 5^:1,0 
[0 1 0 01 

tfz^ ^ttf^j^im® 3 0 0;5.(^>'-^^6 a {±. H 4 ic^i" J; ^ T^tc^MI^O 

^^tLTv^^o ClOd *>-r'-^'^S6 a tiov^rti. f^^E-f'S^m^M 7 5 <7)|3Pg|5=^l:ii 
-r^ri^^^i:^ h*-;i/8 1 ^^LT. TFT 3 0 0#2»#:^ 1 a t m^fi<Jt3^M$ ^ 
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[0 10 1] 

Ltf'&o -t^^^. intf, TFT3 0<7)#^#:^ 1 alC*i-r-2)A»t^ (III4# 

[0 10 2] 

Ifm#^lii7 5 (±. 1114 tc^-r J: d t^. flJAli'MS - 2 0 0 nmflJ^<7)J:t^fi<J^l^HT 
O (High Temperature Oxide) LTO (Low Temperature Oxide) W:^<7)M'(t'> ^) =^ 

^ilMiii3V^-Ct±#(i. >lco|f«#:M7 5 (i. [14 ti^-t-J: T (I, T)l icmit v 'J n > 
fli7 5 a . ±®(;M<bv 'J n >Bi7 5 b i:*.^^ J: ^ tm§tiit^^L> T FTT 

U r7>Bi7 5 a{±. T F T T P ^ 1 0 O^ffitlrto Tf^^ L. ±^(7>M<bv'; 

7 0 O^Mii^ii:^^^-!^^ 1 4^;&1tfe. 'f-mc^>:^-;0-^5ib-r\ ^<b v 'J 7 
5 a ^^^^^-t i> Z t X n . mmWmi 0(DMm^±^i&T^Li^hZt^^fj:h^o Z(DX^ 
t^. Iil|#lli7 5 ?:-®t#iti:i->5>^ ttiJ: f). ffiRi"^ -oof^ffljcft^^^^-T ^ <h 
Ti^^H^t ^7t, m-fb^'J ::f>M7 5 b:<>^^^tti-'5)-<!:{^J: , TFT3 0H*ti-^ 

co^g^ifflTiwtg^i'^^o ^^is. ^mmmxii. mmit-mvdii. ~mmm^^-r^ 

[0 10 31 

n > ^ h 8 7 <0^PB#<7)/N''; ^ ^U-h LrfM LT 4) ^v^o 

I 0 1 0 4 1 

J^±|JiH^L/cTFT 3 O^v^L^^^S aOJi. ^-o, 7 0 ^ Lt"'- 6 

a <7)T{-{±. -^Jxff. N S G (yyi^')^~h ifyT.) . P S G (•; >v h :^r9>^ 

) > BSG (*'n>vij>5^- h:*'v>?.) . BPSG (d^'n^'j >v';^- h^^v;^) 

'y'} ^- Yif^T^m. m.it'y')^ym.^mi\:'y')^ymm. *^v^{±$f^ l < {±n s gtj- 

l^F^«M4 1 ;e>^^f^^$tL-CV^^o ^LT. ^0^1gF^|fe|t)m4 lt3!±. T 
FT 3 OOi^itJtV-^flit 1 d a:-r-^^6 a ^ ^m^fi^H^ilt^^ ::i > ^ ^ h^}^-;!/ 

8 1 :;i^§i?L^^TV^^o i7t. S 1 ^ Wlfe^lil 4 1 tcti. T F T 3 0 OiftiftJS K U ^ >M 

mi e t^ift#«:7 0 *i»^i->i,iii ^'iffi^ 7 1 t^m.%m\z^m-r^^> 9 ^ 

8 3 ;^)^TJ7L$nTv>-2,o 
[0 10 5] 

Hf)iioifm#)i7 bi)<mm.^fi^j:^^xn\,z^ ^m-tM. mmmw-m:! 5 {zmuu-hmi^SL 
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x-^^o ^^.^ti. :i(DX^^^maU-^^mMi^m7 5i<zmifhtir^^fii£. TFT3 0<7) 

[01061 
[0 10 7] 

Rx/Yyfm^M'tnzm^-r^^nizm^mizmm.^tix\^^:^. m'>~)i^vm4 oo(d^ 

> mm<7)m3fpmmm4 0 2 ifm'm¥M^mi^ir^tzi6i^z. ^mmmm9 a(D-M<D 
^^iii&izwnx^m^^Lry.^^^ $<btc{±, m2 ^xYiji^^tinnzm^-r ^i^- 
)l'Vm4 0 0<7)^cMfl5^O^SI5Hi5V^r{i, HU^<^#s:m®3 0 0 <7)»&^fmo^mg|5tr 
J^ttL-i-'S J; -9 tc. ^^MBVi'DU'd-mx^f htir^^^Zo 'y-)^ 4 0 0 li, T\Wi^itm 
1 1 a tlWICipi-e^) J:v^L. TffliiTfcM 1 1 a J: 19 ipi^^^JA < Tl) . (.^tiips^^^^^ < T ^> 
J: v^o 

^<7)v-;i. K^4 0 0(±. ®*««9 a >^^'SEg$nfc®ft*^Mit 1 0 a ^^^fb-^co^ffl 

Kv^-<fz {"^nrnwA tLx\t. y-'-^m-mmm^i o \\zm%^fiz>^mm^nnm<^ 

[0 10 81 

^(DH^K. a<7)^#:^«^ J: ^ H?f^^$nTv^>2, i: t (I1I3#DS) , 

m'^miLt'^iXtziy-JVVm 4 0 0O#ftm:n{S\ ftT-'-37^6 a;5:tf®^me9 a TbI 

t^t^Sr*). mi^±izmr-^m6 atC?&o/;«^A^^^|&^$-^-Sprtg14^fg:Mi->l>- 

h75^'t:-§ ;5.o ^^M?fMt;*3V^T(±^ 4 0 0 {±^§T•^^^C?fM$tLTV>^;^- 
^. M^m3 a:^m^ir^U^I^Z<^\.^Xi>mm^j:^miJ y-f') y'^^:/}^^C^j:^^X^iZ. Z 

(om^ii. mAmms o o tmmmm9 a toym^z^c^^m-fj >y<Dfm^mm 

o 

[0 10 91 

tfz. m4mizii, z<DXn^j:i^-)i^vm4 0 0 tm-mtLx. 4^§^miz\^^d [^m 
§j (D~mfz^m2^mm4 0 2-Amm^tix\^^?,o z(Dm2tpmm4 o 2ii. 

h*-;i^8 9^^tr. wft#fl:7 o^mfiz-t^mi^mm7 iRxfmmmm9 a 
m<Dmmmmi^mir^m^'^^i-^o zith'y-)wm 4 o 0Rrfm2f¥mm 
4 0 2mii. mm<D^mmm3 0 oRr/r-^^e atmrn^z. ^m^mmizmm.Lxm 

[0 1 1 01 

Ife:^. ±^(7)->-;i^ 4 0 0;S.t/l|2 tf'Titll 4 0 2 (i. Tm KT )V < ^ 'y M.:^- h ^ 

m. ±mi<zmit^^y:^-h^j:^m<7)~mmM'i:mLx\^^^o ztuzxio. t-r\ m^it^^ 

>m:^7K^|53^JhftfflOl&»75^'«B#$^x^o ttz. ^2 tf^^ 4 0 2 HiJV^-C. T)l0T 

'fb^^J' y:d^h^j:^mii. I TO^;0^^>^'l>®^m«9 a t^^^^x^J: o tC^Sro TV^-5>o 

tiJliE#2 003-3079964 



#il 2003-321789 



^-v: 16/ 



^P^<7>5^#2^ttl5^jh<^f^46<7)7sr«; LT^fg-r-S.o ^Oi^C, ^^H^m^.T- 

{±. m2^mmA o 2 i:H*ms9 a t(Dm%mw^im'i-\z-^mir^z.ti)^'Q^^^h 

10 1 1 1] 

LT^B^LI#^o i-;fc^*>. .ItiibtlitLfi, T F T 3 0 (0#2*#^ 1 a AltTt 

v^x^o *^M?F^i^J;i5V^-r{i, ^inf? v-;^ 4 0 0 . ^ 2 cf^M 4 0 2 . ^1:^® 
oo, TFT3 0 tc*t-r'5)±ffiiJ/i'^^<7)^AI+^ii'2)_hliiJii7tm rift^^tito 

[0 1 1 2 1 

&.±tii,mLfzm^<^T- a(r)±, t^o^ K@ 4 0 0 OTicti, NSG> P 

SG, BSC. BPSG^(7)v';^- Mfb v 'J ^M^m'ft v 'J n 

i^mM4 2 Hfi. mrfB*^^-;!/ 4 0 0 t^fim^S 0 0 t /^i^co 

n^^^' b.-^-;w8 7. -BLTf. n2^m.m^ ^2hm \ ^mmi i ^^nM.mz.mm.-t ^ 

[0 1 1 3 1 

f£ii^^ ||2g^^^m4 2 H*tLT(±. ^ 1^F^^^M4 1 tcr^lLTmjjELfcJ: 9 
^^^T^^'tv^^ i: (zj; . 3 0 0 C ^ X h \y 7.(r>W(^'^m^ J: 9 

[0 1 14 1 

ma9 a±tcie|6]Ml 6:^^'fM$^-CV^-2,o ':i<7)®#m«9 a {4. y h$ti7t?f^ 

;|:>cT-^ J; v^o ^LT. C OMSmS 9 a Tt; {4. NSG. PSG. BSG. BPSG^(7) 
V >; h :^'~^XM> Mfbv n ^m^^-fbv'J 3 ^^vMi^fS L < (4B P S G 

ti-htiihmzmwmm^A zif'^i.WL^^vx^^ho co^3®^^iim4 3 tea, nmm^ 
9 a25.tfmrfso^2 4'^e4 0 2m'tm%mizmm-r^fzi6(D=i>'S^i^ h*-;w8 976^'ii 

?L$^xTV>;z,o tfz. *^MB«R-e{±#tC. ||3§KlfeliM4 3 (7)M(±. CMP (Chem 
ical Mechanical Polishing) ^M^I^Z X 'O ^^mit^ tiX i3 ^0 . -g-OT^^tCff^Sf 

izmsmmmmm^ 3K^mtmm^m-r<7)Kitx.x. xnuax-x^ tftti^^^^i 

0. Ti^mmmi 2 . mimmmBm4 iRzfm2mmmmm4 2(D')ib'j^-^j:< tt—^ 
ti?t^igoT. T-'-^^e a^<^@e^^TFT3 0 ^ im.it> ii,is^tKX TO'fb^a 

[0 115] 
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K^ 4 0 0 Ti^^ff^fiK^nrv^^ C <!: t; J: I9 . M^mS 9 a S-O'^t'- ^ 6 am<r>^miJ y zf 

6 a ^rS^ <t ^ lCffM$^Tv^^;ti6. -r'-^^G aOSMt^ J: I9 > 9 a <7)mfi 

ati?&o/illift±<7)*^A^^^^^$-t*:>i>^<fc75^?fet'^rv^o 

[0 116] 

^— iy-)^ Vm 4 0 0:^^m.it^ 9 y ^^A.X'^^fzZ tiZX n . T F T 3 0 <7)jiStvl1± 
[0 117] 

mmmm9 a t TFT 3 0 t^m^6^izmmiir^fzi^(DmfiitLx. mimm 
mmxii. m2'pmm4 0 2:/)mfii^*^x^^fzzti<zx^ . tmmmmo a^mj^-r^ i 
Toizx;bmn^^(Dmkn^m'M-t^zt:^^x^^o z(Dm2^mm 4 0 2(±, 

Bt)i£(7)v-;i' vm4 0 0 li<h L-c^^^tLTv^^ c <h75^<b. tm2^mm4 0 2 (i 

®^mii9 a®.r/TFT3 0 m<Dn%6mm^mn&^n^ t\^^nmmi:^mizm 
m-r^zt:^^nrmtfj:n. mmmmm9 a <d j^uf^j^mm^M^-t ^ z t:^^x ^ ^ o 

[0 118] 

^LT, ^ll|JSBt^T'{iJEt;. ±iEOv->'l^ F^4 0 4'^@4 0 2 {CM L 

[0 119] 

•r^^*>> » 1 ^iSf^s-c-ti. v-'-^^6 aumm^mi oi:mwL-t^^mmm3 o o 

tm-mtLXMf&^tiX\^^fZo Lfzf)^^X^ BuiEcoi ^ K 
^4 0 0 «:®^mffi9 a-^Xfy-'-^Ue, a KlCgSSi-^W^^t*-?) L. mi^m^m 
•e{±. f^->-;i' 4 0 0 <7)/ii6t:SiJco§^if/^t;iStt^'J>:^M7&^~'tv^o -T'S?^-^. ft^ti 

^'kM<mw'ri>ztii^^tttf£i>o 

[0 12 0] 

if^, i^caftui i9. m^<^m2^mm4 o 2<7)@Eg^4HE3i;^ <tfd ^ <h >^»^'-e § -i) o 

§im#3 0 0 tmm%W.9 aF^t-^2 4'^^ 4 0 2 ^l^tt C <h (i ^^t^tf ^^titt^ O 
[0121] 

^C<!;(zJ:f), g£t-iiE-^/i J: ^ tc, f^r--- ^5^^ 6 a S.t;''T F T 3 0 F^(7)m^fiD^^^^ftf 
\,zm^ Zt-^^X^^o 
[0 12 2] 

y '^'(DBm^mmir^ 1 1 i,^z^ tft 3 o<D9:m^iiiti)mhfi. mmmu9 aRz/m 

2^mm4 0 2 . t>v^Tl±T F T 3 0 r^om^Kl^ic. ^^v^J-r-rJ^^e a;5.?/TFT 

mmim7j^-t^zt:^^Bimt^j:^o 

[0 12 3] 

(l^2|iifem^) 

m-r^o zzizmbii. m2 tmm^(Dmx^^x. i^-)i^vmRu'r'-'S'm^<Dm^iz 
^\^^xM^j:^BMt^d::hi><Dim-tii(Dx^y). iii6(i. m 4 tm^^w<7)mx^^xm 5 
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[01241 

4 4 J 75«gStt fbtLTV^^.a;, ^ L-Cr- VMUS a a iili)— M<t LT4'^m® 7 1 9 
m^flX^^^^.^AZ±^^j:^M^^^^o ZfUZXlO. TF TT 0 ±:^^hmAZ. ^ 

*^^*^^TffliJJi^)iil 1 a ^^tr^l^. hmffiS a a ^^i"^ TFT 3 0^^ 

4>^o ^/c. ^l^S.0^~»2^F^{C(iTi1fe^lt^l 2 75N ^2®S.O^~^3SFb11C(±^ 1 g 

WM^M4 i^K ^3mRTym4mmiziim2mmmmm4 m4mRr/m5mmK 
i±m3mmmmm4 3-^^. m5mRrfm6mm^z[im4mmmmm4 4t\ ^tmmn 
htixisn. mi$.<^^^mm^'mi^^'r^ :z t^mitLx^^^o ^^mxit. mimm^^rm^z 
isii:hm2m^ziiM^^3 a:/}mm^nx\^^fz(7)izit^x. m2^mMmx\t. ^^^3 
a kzi^t>^Y- Ymm3 a am^^n^ ttiihz. :Lfitm-mt Lx^mnmi 1 9 
■h^tzkzmifSL^fix^^ho mT> ^m^zis{^^mmz^\.^x. x^m\^<mM-r^o 

10 12 5] 

^2^{i{±, ^m^i^m \ a<D^ ^ ^^)vm.it\ a ' \,zn\^-fi>x^[z. v-vnu 

3 a 2i-hm^-^tiX\^^ho ^or- hmS3 a a (i. ^ 1 ^Mfm^O^S^ 3 a (O i ^ 
^^tfetCfiff^^^^XTiJib-f , 1 a^v^L^^:T-;l'^Bitl a ' 7&?T F T T P ^ 

1 OJitcJS^:>ctcM$nTv^^C tUtD DT. ft^:^(cM$nTv^^o m2miMW^ 
mxii. ztiizjAE'CX. =f >^ ^ 1 2 c v(7)^7&^ ^ 1 SorffliJi^TfeM 1 

1 a<7)Mt3^ti-^?l$^;tLTi.^^ t h ^) tc. I^TffiiJiI?t)ii 1 1 a iiHl 5 4^ X;^[S]t;M 

ft-r-sx h ^ T't^tcf^fig^nrv^-So ziiizx ^ 1 2 c w ±izm^^nfzY- hm 

te3 a a {±. mm 1 2 c V if LXTMiMitm 1 1 a ^:m^a^U^f M$n-2> ^ t ^zf^^o 
-ttaioh. m2mmfmxii. ^-hmSS a aU«i. TIUJiETfelll 1 a^jii:r«M 
-^5^^~#t^^$n^ct U'S^oTv^^o ^ai-n(i\ ^ 2 ^*fem^<7)TtijiI±lii 1 1 at±. ^ 

[0 12 61 

^2^M?f^£^l^i5lt^TffiiJiS^M 1 1 aHov^T(±. 115 tc^i" J: ^ {I. t^- 
^6 a75^'®ft-i-^;^[p]lc?&o-r§^aiSP^^L-Cv^;2,o Ztiizxn. ^ 2 ^Mf^s?.<OTffiiJi^ 
:7tMl 1 ati, minmmmizisif;bmi^^<^TiMm±mi l a i:jlfe>S:v>ii7t1tH^^^ 
|§}i-t>|,^i:H^<2,o f^;^iL. mm^-t^Tmm^mi l a55-^>M?/^5^mtl5ii'fa2C^ 
^ (i^ < . Ev4;«^6t/(c^lt$tL-rv^;2,o ^dL4'V><?:. TiPJJig^M 1 la^ 

a t^m-t^mmxii. mmmm9 a <DMinM>oi-^x^ iz^ta Ltzmitm^m. 

^n-Cv>;|>o -eLT. TffiiJiiTlcilli 1 l a ti. TFT 3 0. M^^3 a. r-i^Be a. m 
mMM7 0 . Kffl'f'M 6 a K 0 2 4'^^ 6 a 2 . H 3 4-^® 4 0 6 ^. Tffl)55^ 

^^TMd i ^ izmm.^tix^^^o 
[01271 

-?-L-r. ^2^Sfe?f^|ei3i3v^-C{i#tc, ±i£<7)^- hm,m3 a a tl^-M<5: LTcfi^m 
m? 1 9 75^^ffM$tiTv^^o 4'^mft7 1 9(i, ^Mfitllc^T, HI 5 ti^i" J: 9 ti. #® 
«m«9 a<7)-3aoiii&4'^l::jim-r'2><t ^ A^tcf^^^nTv^^o 4'«fem^7 19t 
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[0 1 2 8 1 

S3 0 OTS^^fM^nrv^^o -<7)^ *>IS 1 "fi^^ 7 1 V'; n>T-ffM$n>2)o -^-l 

^MMOi^d. K-f'-^^te aSy^^TFTS 0 PBlc7)«^fi^;^#^tzi=f-r^@e^^J/,^ ^ 

-rL^>^v^o L/^76*'oT, WMWnM^ 0 Oti. TffiiJii^M 1 1 a tiw^in, T 

i . C r . W. T a . \A o^(r>mM^Mm>(r> n ^'D^yta < h o^-^tf, ^Ji^-f^:, 
^m'y')^^ h\ K\ ctub^f*^ L/:;<)(7)^coii7feaM*■|-^^f>f»^-t 

10 1 2 9] 

i/i. -r4^^*>^fims3 0 0 t f-'-^j'^e a ^ 

7&^'oT. ^S:m®3 0 Oi±, ^^^3 a <7):b-ffi]{^5£i£1-^#i#*<7)-^>i: L-Cff^^-T-S. C 

>^<7)^?t^4 7 0 {±. TFT3 0 tT-'-^^6 a <h^F^H?f^^$>n^cot:\ dSti^-TJ: 
^tc. ^^^3 a coMlx^^fpiaeo^ncT--- ^^6 a<7)MfS:^|p]ii+^f:$^:>t{;ffM$ti-Cv^^ 
o cniCiO. Sft^»^ii;^fb-e#. ii^tt<7)^Smil 3 O O tlJ: 0 , TFTSO^O 

I 0 1 3 D ] 

JiliiS-^Tt. r- hmS3 a a®.y^"4'^^m® 7 1 9 7 OROTIC ti 

NSG, PSG. BSC, B P S G^^tOv >; h ^-^^Bi. mt'y ') ^ y W.'^WWy ') 

-So ^ntcjif), m ffJ^^ 7 1 S:W^m®7 1 9Kom^fi<J«M7^^llI'^^'2>^ <?:{c;t 
[0131] 

^4^iC{iT-'-^|g6 a^^~fM$n^/()^ ftx- ^^6 a ^> ^ Htf^O^fim 

i-^x(fJ:v^o /i/iL. i<7)T-'-^^6 a ti. T F T 3 0 <7)iji^#:@ i a i: m^filJtC^tM L 

6tci5V^T{i. »14^^^7 1 t [sI-Mt LTf^^$n;^^m>i'^ n > ^ h4^-;U8 11*1 
[0 13 2] 

^LT. ^2||*Sf^|^-e(±#H. ±.'^(n^n\'^T)\^\=-^ um-h-hmik^^fzy-'-9m. 
6 aco±t;. /^^o. aU?&o-r, fi|x.{fS i NH, S i ONmXf±T i 

^75^'b;fc>g>a'fbfll4 0 1 ^ffix.-Cv^^o /c;^iL. :$:**fef^«^t;#-2>M'fkM 4 0 1 (i. x'- 

^1 0 afiOj^HUi, n<7)^^>tm^^$nTV^.5,o ^OM'fbl^4 0 1 <7)1¥${4, -^J 
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^-v: 20/ 



x.ff 1 0-100 nmej^> J: l9 i L < (i 1 0 ~ 3 0 n m^Jg tC«^i--2> Jrv^o 
[0 13 3] 

\^A±izxn. ^mmf^WAzi^^^mitmi 0 lit. tftti^^*«i o±tci:jv^T. ^ 

1 0 aCOi^HtCff^S LTv^^Mfb)l4 0 1 (i. miE-r-S -r*- ^^lEl&lHlgS 1 0 1 

^^S^mtlJlIISS 1 0 4 ^^tiJ^-r-S CMO S (Complementary MOS) S T F T tl^+i" ^ 7lc 

^mxm±i^iK^ <Mmir^ mi emm) o /^/iL. mit'\^it. ^<Dm-i^mmi^tt 
, ±«<7>iift^^Mit 1 0 a<Dmm(ommizm'{m4 o i ^f^-r^Jt^-e^oT, mm 

[0 13 4] 

*7t, ^4^tC{i, T-'-^'i^e a tiwi-l^i: LT. K^ffl>4J|tg 6 a 1 2 

o) 7{)^^f^^$*iTv^^o z<Do-hm^ii. -Mitii(r>i^-)iyvm 4 0 4 t^mmms 0 0 t 

[0 13 5] 

J'J.±j£-</c. ^fi#S7 0<^±> T-'-^^6 a, v - -'l' Kffl ff^m® 6 a 1 S.O'H 

2^mm6 a 2(DTizii. m2mmmmm4 2mm^i^ry^^^^^. mm2mmmmm4 

2(i. ±i£tB§|B]»ti, NSG, PSG. BSC. B P S G^O U ^5^- h M 

a 2 tc^t^L.-r^ J; d ^;^-;^8 0 1 S-O^HiiiEcT) rr ^ ^ ^ h.it-;u8 8 2 ^*T?3 
[0 13 6] 

||5^t;«i. iiT^ttOi--;!- 4 0 4 7{)^~l^i55c$tiTv>^o Zfiiim^li\ ±j£ 

K^4 0 0 tc, _hStcM'fb^:5' tc T ;w ^ - 't? atJ- 4" 

xmjSLLXi> iv^o 4 0 4 (i. K^ffl't'^^ 6 a 1 ^i^L-C 

. 3 0 0 <!:m^6^l^^t^$nTv^;|,o :ifi{zXtO. - )VVm 4 0 4 Itm^W^ii. 

t^tixisy). ±$immmmmtmm<<z. mmmm9 aRir-T-:^^6 am^z^c^m 
m-^ •yfv>if<D§mimm-r^o ii^i4<o->-;uK^4 o oii. Tffiuis^iiii latm 
tmxiiX^^L. rmm^mi i a x^m^^jx:<x'b. ^^\^mif^i}m<xi> x^^o tztz 
L. ms^mm 4 o e ^m^x. t f t 3 0 . ^^^3 a. -r- a , mm^M7 0 

4" -So 

i/^. ^(Dmsmizii^ 4 0 4 tm—mtLx. m3'pmm4 0 e^mfi^^ti 

x\^i>o 

[0 13 7] 

&.±.^^tz. T-*-^i^6aO±, 5.0, KB4 0 4 <7)Tt;{i. S3^P^7^^M4 

3 75^^fM$fLTV^^o ^0^3;iP^lfeliM4 3 ^l»J3Ki-^t-t$4-^tcov^T^), ±fB<7)S2 
§Fi^ltlli4 2 t v^o /c/-iL> ami)\ ±.^<D X n \ZT ^ 

^^tsm'k\,zi5\^xit. z.fi^^=SLW^'r^zm-rzti:m'f^tzib. um3mmmmm.4 

[0 13 81 

ttz. z(Dmzmn^UB:4 z\z\t^ iy-)vvm4 0 4 tn^(r>^y-)v vmm^mm^ 
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[0 13 9] 

mMm9 a tm3^mm4 0 e tim%&^i<z^M.-r^fzt^coay h^>~)\^8 9:dm^i 

[0 14 0] 

'tis, ±j£Ott^tCi3V^-C. ^ 3 tf'M 4 0 6 t;ov^T{±. I T OI^t)^ f> 4^ ^ 
. K®4 0 4 S:t/||34'mS 4 0 6{±, 111 ^iiffem-. t |B];t»t^ 

^4 0 4S.fK^3 4'iiS4 0 6 ^1 T075^^«fi£i-^^T-*n{i\ mm3^mm4 0 6 t 
®^IIS9 a t <7)^l!ji|§^lCov>-t>L^@ei-^'£>^li'Sr</^7^?, v-;i^K^ 4 0 4 S.?/v-;i- 
K§ffl*ili^6 a IFbI. ^^VMi^3f^t^ 4 0 6 2 6 a 2 fsliC joft '?>«lib 

10 14 1] 

§s«S3 0 0 ^-^-tf^i^ji. ^tL^m^;g^;^m^^?igi3^i^i-^ ^ t^i^^pit^t^-^ 

. -^OJ: 9 =t«^^f^Cffl-r-l,Jt'^-{cj3V^T{i, M^FB^^m^a^l^1tMi-'l>=i>^' h.l^- 
^i-S 0 1 2^^/8 0 3 $r|^tt'l>'J>:'^{i^ < ^r-So ctoT, C(^Jt^H:feV^T(i, v-;l^K^ 
4 0 4 ;5:t/#fi«ffi3 0 0 ^tiJ^-T v-;i^ K^ffl't'^^ 6 a 1 ot^fM^R 

[0 14 21 

ff^.^t|5l#ic. Kg 4 0 4<7)^ftm: 0 iS^mffi 9 aS0^T-'-^^6 aF^O^S;^/ 

[0 14 31 

-e-LT. il2^JSf^i^-C{±#iC, T-'-^^e a±. 7)-o, Mft^^pMJtl 0 a<7)j^Ho 
±(C. M<bm4 0 l^^^'fM^nrv^Tt^tlCj: 0. TFT 3 0(OitiS14^MtC|p]_lii-<5>^ 

Lj!i:ti:^-lJ:§iti6^f^ffl{C'®^xTV^^;6-ib. TFT 3 0 <7)^mi^m 1 a {C^t+i" ^tK^^ A 
**^l-|5*itf ^ ^ -h^^^pltg^: ^-5,co-e*)^o m2mmifmxii. Z(Dm^ v-;i^K^4 
0 4, 1^3 4^^^^ 4 0 6^^^|»#»7 0 ^^jS-r^ilS^M? 5 tcisv^T, M-fbMTj^^ffl 

±i'j^miii^mW:mK^m^ri:hZtizfj::bo fzfzL. ir^Xiz TM^bMJ ^iStt^v^B 
i: L T J: ^ <!: {i^^-e* o 
[0 14 41 

^Tt:, »2||«feff^iSjli3V>T. ^^1:1114 0 Ht. ^4gHj3V^T. ®f«^^it 1 0 a 
^'fOfUt^oev^T, T-'-rS'^e a±tco<;zAfffti-^C <h75^^, 'S;[*IS|5^L>:':J755*'^^-t- 
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^ o 

[0 14 5] 

^fbtcti, m2mmfmi^~isi1f^mitm4 0 Hi. ^<7)|p$7)n O- l O O nmflJ^. 
i L< lil 0-3 0 nrnmrntitm^^A-^ < ^nx^^^ Z t:^^h . iiEcoid^M'P 

[0 14 6] 
[0 14 7] 

^ML^ttnji'^'bT^v^o h^-h\'f^^AWi(r)i.n\'~. ifmft^M 7 5 t LTi^^HW^^ 
'f$ffli-^J#^tCj3V^T{i, — fl^tC'?-OJi-y^>'i5''75^~ffllt-e* ^7^^, ^»m^3 0 0tC 

ct T ^^^-^-tiiov^-cti. ^ 1 t^J^iiS 7 1 tcjav^T. v^;bi^^ ijfettj i: $-ttr 

Li 9^tgt±:^^~±#v^o .W.v^Jt^icti. ^«^a:7 0 ^«^i-^#Smffi3 

0 o;!g.iy^~^ 1 7 1 ^tiMi&?r^i:$-ii:^i3'en^^^>^i:-c < 

[0 1 4 8 1 

*0SOJ;^{C. >t'^mffi7 1 9 ^fStt'2>C tT% 1^ 1 "t"^^ 7 1 (TJdct' r 

TMj \~^n%mmm.^,^iifz^^zh\zi.^x. tfts os.t/®3gmii9 af^om^eti 

^ o 

[0 14 9] 

if«#;|^7 5{l. 116 Ci^i-J: -9 t;, reicm^ftv »li7 5 a > ±g{;Mfbv 
ij 3>M7 5 b tv^^ J: ^ tC-^«it^*L> TFTTlx^^^gl 0 Oi^® tCjgo Tff^^ 
$n-Cv^^o ifviv Ifl|'*lil7 5 ^-ftiico^ili: LT. T^co^-ft v 'J n >Bi 7 5 a (i, TF 
TTl/^^Ml Oc7)^®tC?JtoTff^)tL> ±§<7)M<b^>';:3>M7 5 b(±. i^TtilMM (# 

[0 15 0] 

m±tcj:f), ±i$<7) J; ^ ^^Eil^t ji y ^ > i5'-Ifi^#i>5,'Je:<^7:>^''5rV»;6- 

ff^^ -r >?) C <!: 7)^' oj tfe ^ <7) -C * ^ o 
[0151] 

[0 15 2] 
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1 1 a (om t (omi^^iVi-mi^^m^-r tizm^ir^o t-r\ mitm4o ic^nis^wi. 

T-'- ^^.6 a (7)i|is^W2 . TffiiJi^TlfiM 1 1 a Oips^WS i:-t-n(i\ W2<W1^W3'S:^ 

fbM4 0 1(±. -eoipgWlTS^ r-'-f'^e a(DmW2 X<0 i>-:k^ < . ^^-o^ TiWmitmi 
1 a<7)ipsW3 t (Bj^^^v^Ltl^tLJ: 0 ^)/J^$ < f^;S$ tiTV^-5>o Co:: t {±, M<bM4 0 

1-0. 5 /umfzl1r±^ < i^t^. (W 1 - W 2 ) / 2 = 0 . 1-0. 5;«m-e*-l>o 
[0 1 5 3 1 

=5ri3. ma (RV'-rcmzmmir:hm9) nijv^-cti, *t[6]^«2 onyo^^t^s^ti 

TjolQ. lt*t[p]»1S2 0_htC{±. *+|B]m^2 1, ie[^3i2 2:^mJ&^tir^^i>ii:i\ it|p] 
^MJii7t!li2 3 7i^~ffM$nTv^^>l<!:;0^'^^nTv^;5,o C 0*tfS]^WJig7tM 2 3 (i. 
Bui£<0T11ii7tl^ 1 1 a i:|5]#{C, mx.l£T i . C r , W. Ta> M o ^Oi^gfe.ir^jgo 

[0 1 5 4 1 

i/::. TFT 3 o\,zti-^^itm.mn^iimmz^m^fi^zti)mw^fiz>o tan. 

TlfliJ 7^:111 1 1 am^ttmmmWM%m2 zm^titm-t^tiX^^fziiK 

xx^tzitii^^m^-t^zt^^m^m^.-r^ztii^x^^ tfts on*«j-r'i>ii^tttg^ 

[01551 

>X\Z, BU|£<7)W2 <W 1 ^W3 fl'ftx.-C. W2<Wl^oW3<Wl ^^Pi^75)^1^7!i$ 

.td'Sj^it^^^LTv^^cttcj^^o >i<7)iii9 iciiv^T. mz^^tzxn\z^ m.itm4 o 
ipiws tJt-<T^f>^§ < ff^^^nrv^^o zii^zxy). z(r>xn^j:fimx^i. m.i\:m4 o 

10 15 6] 

i:;^^^plHgi:'^^0-e^^o dtcUl 0 {±. ^^ai'ftP - (W1-W2) 2 (Dmtiz 

fic^cx. ^f^Lfzm^ift^mmizx nm7^^rifzmi^±iz^ri^y') y-fj<7)mm:^^t'(Dx 
^ iz^iti-^^^^'k^Lfz:^^ yx$>^o zcom^z^-f- K\ ^^^m imi o^<D^m± 

X ^(Di&m.(om'k^'ii. ^iiimp<7)maizjz^cx. <^^'ox\^^^zti>iy^^^o 
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^i:. TFT 3 Oizn-r^Xm^iim'^-t^^ tt^j:^^>h. ^')~^m.m.'Am'J^-L. Z 
10 15 71 

cni;j!n]x.T®ft^^^it 1 0 a(7)mm^^ijx n ti:M^(om.itmA o i i)^y^9-=->if 

a tcAtffi4^^">< - v^-^x.^-BTHg14^^~*^0-e^^o L75^^tC> (M'fl:)li4 0 1 OipgW 1 
) > {r- z(Difg\N 2) t\^^nm^^mnfz^tiX^^fi^i. AL^(D:^y^y -y'liZ^^ 
T#x.<bn-S^^p{-v{i, ^MM<bl^4 0 KDm^ZX'DX^nnfz'^^Zt-fym^tfj:^ 

[01581 

#fi<jtz(±. Hflie<7)^ai'fifiP P = 0. 45/. m. 2. 1 7 m®:0^"l 0 /i mt LfcHS 

■t<D^x\ 'ft!i<7)^Mt^^v^TM'ftiii^-:^-7^>'^'-r-5) i 9 ^;^^°^'-->^^*L7t:M* (mi 
1 '^M^:^) T'ti, /f^^^7i>-'2 o%i&< iziiM-r^oiiztt^^ r-^me a±izmitm4 

0 1 ^nt. 75>o, 1^7"- ^^6 a<7)iti§W2 J: ^ ;^ ^ v^ipiW 1 ^ ^ Z^itT^'ftM 4 0 1 

"C^b -2) o 

[0 15 91 

'tis. ±j^<Dm2mmMmxit. mitmA o i(±. r-'-^^e a(D±Rifmit^mmm 

X ^ KMitm^Mj^-r^frnt Lx ii ^y^^o zn^zxtn^^ mi 2 t^^i-id ti. m.itjm 
4 0 ni^i-mzfm^ti^ztizrj:io^ ^<7)mm-^^xnmi^-t^z ti,zfj:^^-c^^ tk^ 

mX&±i'fm:^^XnMW:^iZ§tm^tl^ZtiZfj::ho 
[01601 

±ii0^2^Sgf^,^j;joV^-C(±. K^4 0 4;6^^T'-^'^6 a ct ^ 

^ifhfix^^fz^^. :$:§tmit. z<D X ^ fj:fmjzm^^ti^ ii<r>xiitj:\,^o mK.ii. mi 

3 ic^i-i ^ TFTTlx^^l^ 1 OO^SICMLT. ITO. I Z Ol^coiiB^2»mi4 
*|-f4>^'^'b^^ K§ 4 0 4 ' ^M-r^ J; d ^Bi^t LT^) ct v>o ^Js. ia l 3 tcis 
v^-C{±, v-;!' Kg 4 0 4 ' 0 0 <!: (OPB^om^fi^^i^^^'^^Il v^^75^\ 

[01611 
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xv^^t\^^d zt:^^x'^. xnmm^. n^r^iz^c^hmmij y-y^) y ^^<D§m^i^mL 

10 16 2] 

^^is. >r (/) J: ^ 4> ->-;i- KH 4 0 4 'tcr^JLTti. UTO J: ^ 4-^M75^~M$ti-Cv>^ i: 
iifi Lv^o -t-^fe^. II— ic, |^->-;u Kg 4 0 0 ' tm—J^t LT. h.-^-;i. 
8 0 4 OfMM^tC ovarii. /-?^-->^-±^SffS^nfc^3 tf^^4 0 6 ^Mm.LXis 

, mMi=iy^^ h^^-)\^8 0 3 (DMf&mm^zMM^j:mtfj:^il^tmxis<. t\.^^fzM 

8 0 3^0?FM=^*a^' < =ffd C t /6^~-e^ *>4^<^U. r?U (±. n^^^h-i.- 

iU -Cct ) o t fc. mr.^Z. Wy-)^ Kg 4 0 4' <7)ff 50- 5 0 0 n m^J^ 

t-t^:iti)mtL^^o ^0 i ^ tcf tLtdf, y 7"'; >irof^W^J|f^i-^H+^T- 

^oT. ;^-o, m^7lc^^g^#:<7>iSH^t4<7)|iJ#{Ci: o-r. ^v-;i/Kl4 0 4 ' 7&^'^« 

[0 16 3] 

tfz. ^l&^trioV^T. '>-;UK^(i, BEti^E-^fc J: ^ t-'- 6 a J: 9 

. Jii^o, huIEt-'- ^^6 a =JrS^ J: ^ l^CfLi ^)itigiA{zfM-r^ <!: J:v^7&^ CtUCJnx. 

-t- ^ i: ^ t -t -2. ^ i: i ^ o 
[0164] 

T'-5'^{iov^Tv-;l/ K^4 0 4 ' ' 5^ tiTv^ -setter 

®ftO n°n Kf6]± ^ mii tr C t ^^X # ^ o 
[0 16 5] 

(om^imz^ifx\^^^if)i^--f mr. rm^&^^^i^-T'j i:v>^o ) a o i ct. ^ti 

iz^m-t^^ji'-^ mr. \'mu^i''}^-y'} t^^^o ) e o 2 g iiopB^tcjsv^r. -e- 

-5) C i: 75^^ o 
[0166] 

zfiii. mi^m^^')^-y'6 0 1 G tmmmm^^')^-^e o 2 g t<D^ x n t-mmz 

v^J^^Tj^^^^ciiHi^o J:'9l^L<t±, coJ#^, mi 5ti^i-J;^ti. ^I^M^m^ 

9 a (mi 5 Hi5{t'2>fiSi^9 l|*IO®*mS9 a#BB) 0-:^O^tl(±, Mft«-^:^^'#*& 

S^ti^T-'-^^6 ail^lfb a27i^~^«L. ■ftfe:^O^tC{±MftM-^^W-&S^^^v^T-'-^i^ 
6 a (mi 5-e(i. ■r-^^6 a i 0:£POt-'- ^ 1^ 6 aX{±T-*-^|l6 a2 0^I10T'- 
^^6 a) i)^^^-r^t^^^^t\,Zij:^-^-h. ^MM^m^ffi 9 a tc^t LT. Mft^-^t^it 

T'-:J'^6 a b(Dm\iZii\lr^m-^iJ y -f') y^<r>WMx. ^(r>m,mzm^ii^^Zh<r>xib 
-So ^i5> m 1 5 tc^fev^-cti. ^MlimmM9 a t^S-T-^ 
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[0 16 71 

^Z-X:\ ^mU-^'^i. Z(7)X^^j:m^y}^-^6 0 1 G (Dl^m^^ii.m.'t ^ ^ ^6 a 
i^^+LT. 11 1 4 (C^i- J; ^ tc, v-^l' 4 0 0 ' ' ^lgtt-2> C i: tCct ^ , ^l^fimic 

[01681 
[0 16 91 

nmt ti>Kn^mu2 o (Dim^h^tz^mm-^^^ ^) , m 7 lim i e oh-h ' ©tmh 

[0 17 01 

mi 6;!^rai 7tCjoV^T. :$:^liff^«-Jl'^^m^7ic;^^m-C{±. TFTTP^^^l 
0 tti]a\mWL2 0 i;0^^*t[p]@£M$tLrv>^o TFTTl^-r^^lSl 0 i:*tfS]^j|S2 0 hOP^ 
ICti, vSb^bS 0;^^'^A$nr*3l9. TFTTI^^^^l 0 i:*t|S]^M2 0 tfi, ®ft^^ 
MJt 1 0 a<7)jgHicfiMi--|, v-;u^J^H^lt^ti;t:v-;i'#5 2 J; i^ffiBlJC^^^n 

[0 17 11 

<b^rl9. 1mmmz3;,y)mi\L^'^hixfzi>(DX'hho ttz. v-;i/# 5 2 ■t'l^ 

mm-x-^it{f^ n^Uf^<r>^m. (*«r^^> 7-7°) ^m^^t-tz>tzi>b(Dv^ t.-? r ^ 

^oi ^ ^^'^ -y/^J-fi. fj^B^^ 5 0 ^itc-g-itLTJ; v^o 
[01721 

tu<t 19Kt'-j5'^6 a ^iEiiji-^T'-^i^iE»iiiii^i 0 \ I 

0 2>6^^TFTTV'r^;Kl 0 O-janf&o Tl^lt tiT j3 . ^^^^3 a 
^(7)^^ < ^^'•-eft^&i-^^ tti ct 0. ^*^3 a ^Mi-'&^5fclllEiiiIali^l 0 4 75^ 
C CO — i2 K?^ -r -2) Zljia o T ^ tt lb n T V ^ ^ o 
[01731 

if&i 0 4 {±)tfflfift-e^> iv^c tfiwd i-tM{)7^v^o Sf^. T-'-:5^j^iEi?nillE&i 0 1 ^® 

itS^fMJ^ 1 0 a <7)jiatif[Jo TMIBH^Se^iJ LT ^ i v^o 
[01741 

TFTTP'T^^Kl OO^^-jaiCfi, ®ft«^^itl 0 a OMffiiJlC^tt tLf.:^^!^ 
lEtillall^ 1 0 4 m^^^j: <'fzid(D^mi<7ym^ 1 0 5 ;0^^i^lt fb^Tv^^o 
t/^. *>tlo]»«2 0 con-^*P(;)/i,-;t < t ^ — M^t;i3V^T{i, TFTTH'^;^! 0 t 

(0 17 51 

HI 1 7 HJoV^r. TFTTU'f^;|Sl 0±tcti, mm^^^ 'y^>i^m(DTFT^M^m. 
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. ^:tf6]^«2 o±ti£±. n\^mm2 KDii:^^ m±m^^^^M\^mm^iii^fix^^^o t 

[0 17 6] 
[0177] 

fji^-r^o ci^ic. iii8(i, tx.MmiJ9-m7Fmm.<om^6^mmmx^^o 

[0 17 8] 
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